Orcid no: 0000-0001- ─Abstract ─ This study examined the effects of government expenditure on different components of economic growth in South Africa. The six key policy variables employed in the analysis were derived from the Solow neoclassical growth model and the New Growth Path (NGP), a macroeconomic framework designed to address the main challenges (unemployment, poverty and inequality) facing the economy as a result of its political past. The analysis of the relationship was carried out using the cointegration model, longrun estimates and the VECM, because assessing the effects of government expenditure on economic growth goes beyond the short-term period, due to the fact that it takes time before government outlays have an effect on the economy. The findings from the analysis revealed that though there exists a long-run equilibrium relationship among the variables with the cointegration results, the long-run estimates showed that aggregate private consumption expenditure and employment-to-population ratio are significantly, but negatively, related to economic growth, while net inflows of foreign direct investment and gross fixed capital formation are negatively related to gross government expenditure. This implies that government needs to direct most of its spending towar ds human capital development, in order to overcome the challenges. However, government expenditure needs to be monitored, since excessive public capital expenditure might reduce the positive impact of foreign direct investment on economic growth. The study therefore suggests that government should consider increasing its expenditure on 34 the significant variables that support labour and capital development, in order to enhance economic growth in South Africa.
Introduction and background
Since the dawn of democracy in South Africa, economic policy has been preoccupied with the issue of an all-inclusive and balanced growth, which gives priority to increasing economic performance. Although government has continued to design policies that will help to curb the three main challenges facing the economy, namely unemployment, poverty and inequality, the ripple effects associated with the country's political past have continued to jeopardise these efforts. Again, the gap between the sophisticated formal economy and the second informal economy, which is characterised by the three main challenges keep on widening. Therefore, the quest for equitable and sustainable economic conditions for the previously marginalised majority has challenged the structure of government expenditure in South Africa. This implies that it will be imperative to reassess the level of relationship between government expenditure and the key policy variables in South Africa. Government expenditure, as the instrument for economic adjustment, is well known for having an effect on economic growth (Kolawole & Odubunmi, 2015:444) . However, economic adjustment can only happen with productive growth models. The better known growth model theorists, such as Harrod-Domar (1939; 1946) , Solow and Swan (1956) , Romer (1986) and Lucas (1988) , amongst others, all came to the conclusion respectively that capital accumulation, labour, technology and innovation through research and development are the main components of economic growth. Building on these growth models, Barro (1990) designed a model of government expenditure in a theory of endogenous growth, whereby the long-run rate of growth depends on the structure of government expenditure, which is classified as being either productive or non-productive. This implies that for government expenditure to achieve the desired economic performance, models that apply to a country's spe cific needs have to be considered. Literature from Wu et al., (2010) and Agostino et al., (2016) conducted in relation to developed and developing countries support these views and explain that the growth models adopted by developed economies might not yield the same favourable results in the developing world. In the South African context, not much was done to extend increased government expenditure to the black majority in the country during the pre-1994 period. However, after independence, government expenditure, both recurrent and capital, increased significantly due to various macroeconomic policies, namely RDP, GEAR, ASGISA, NGP and the NDP, which were designed by government to make the economy all-inclusive (Moyo and Mamabolo, 2014) . The overall government consumption expenditure as a percentage of GDP in South Africa was 13% in 1970, which was the lowest for the period 1970 to 2016 . Thereafter, it increased to 14% in 1980 , 20% in 1990 , and reached an all-time high (since 1960) of 21% in 2009. Within the fiscal years of 2013 and 2014, the overall budget rose to R1.15 trillion, with R682 billion being allocated to social spending, which includes education, health, housing and social grants, amongst others. This expenditure increase is in line with global studies like Carter, (2013) and Suanin, (2015) which support the theory of a positive relationship between government expenditure and improved economic growth. Among the intervention policies developed in the post-apartheid era is the New Growth Path (NGP), an initiative developed by the government in 2010, with the aim of creating more employment opportunities and reducing unemployment by 10% by 2020 (Zarenda, 2013) . Based on Vernon's product life cycle theory (1993), Ajudua and Ojima, (2015) and Kolawole and Odubunmi, (2015) have opposing views on the importance of FDI as an avenue for the transfer of technology and whether it contributes more to economic performance than domestic investment. In terms of the gross fixed capital formation, Gibeseu (2010) and Uneze (2013) identified the existence of a cointegrating relationship between government expenditure and capital formation. The employment-to-population ratio was considered based on the assumptions that the factors of production require human capital in either the process of product development or in providing services to meet aggregate demands (Ajakaiye et al., 2016) . Investigating Keynes' (1936) proposed link between aggregate private consumption expenditure, studies such as Karim et al. (2010) and Nasir (2012) amongst others supported the argument regarding the importance of household consumption in increasing productivity levels and enhancing economic performance. Empirical studies conducted in relation to the South African economy (Fedderke et al., 2006; Chipaumire et al., 2014; Mosikari and Matlwa, 2014 and Odhiambo, 2015) provide an in-depth analysis of the relationship between aggregate and disaggregated government expenditure and economic growth, or their direction of causality, but do not consider whether the South African government is applying an effective policy framework. This implies that previous studies have not helped to answer the question as to how government will be able to identify the core areas where increased expenditure can be most productively employed, in order to curb the inefficiencies existing in the economy. To examine whether government outlays are directed towards the right policy framework, the existence of a long-run relationship among the variables needs to be established, and whether the relationship is positive or not. Moreover, isolating the precise effects of government expenditure on aggregate economic performance might be impossible without considering the structure of this expenditure. In this regard, results have been somewhat inconclusive, which has left gaps that need to be filled in terms of understanding the effects of government expenditure on different components of economic growth in South Africa. This study is different from other studies, in that it empirically examined the externality effects of government expenditure on the adopted key policy variables, as contained in the NGP (2010) and Solow's neoclassical growth model. The remainder of the study is arranged as follows: section 2 presents the theoreti cal framework, methodology and estimation techniques used in the study, as well as the data analysis. The estimation results are discussed in section 3, and section 4 concludes the study with policy recommendations.
Theoretical framework, methodology and data analysis

2.1Theoretical Framework
The theoretical framework adopted for this study is the Solow neoclassical growth model, which was developed by Solow and Swan (1956) . The ideology behind the model is that all countries possess identical aggregate production functions, and that the three factors that drive economic growth in any economy are technology, capital, and the labour force. This means that economies will conditionally converge at the same level of income, if they have the same rate of savings, depreciation, labour force growth and productivity growth (Durlauf et al., 2001) . Liu (2007) and Keita (2016) employed this framework to analyse models of economic growth in South Africa and other African countries, and concluded that much still needs to be done in terms of improving human capital accumulation through research and development. Thus, the equation for the Solow neoclassical growth model is given as:
The growth of the capital-labour ratio is represented by , which is regarded as capital deepening in the model. It shows that the growth of depends on savings , after allowing for the amount of capital required to service depreciation, , and providing the existing amount of capital per worker to net new workers joining the labour force, .
For the purpose of this study, the variables estimated were derived from the Solow neoclassical growth model and the NGP key policy variables. Thus, the variables adopted in this study are as follows: gross government expenditure, aggregate private consumption expenditure, gross fixed capital formation, employment to population ratio, and net inflows of foreign direct investment due to their relationship with the structure of the South African economy.
Methodology
This study adopted the vector error correction mechanism (VECM) by Johansen (1995) . The reason for choosing this technique is that assessing the effects of government expenditure on economic growth models goes beyond the short-term, since it takes time before government outlays have an effect on the economy. The procedure for using the VECM technique starts with the unit root test, in order to determine if the variables are of order 1[0] or 1[1]. This study conducted the unit root test using both the Augmented Dickey Fuller (ADF) (1971, 1981) approach and the Philips-Perron (PP) (1988) approach. The cointegration analysis introduced by Granger (1981) and Engle and Granger (1987) , and then Johansen and Juselius (1990) , was employed. The model assumes that if two integrated variables share a common stochastic trend, such that a linear combination of these variables is stationary, then there is the presence of cointegration (Lutkepohl and Kilian, 2016) . In a situation whereby the variables under consideration are cointegrated, the vector error correction model (VECM) will be applied in the model to evaluate the properties of the cointegrated series, as done in this study. Based on the cointegration test performed, longrun estimates were used to further detect the magnitude of these relationships. From the Solow neoclassical model in equation 2.1 and the NGP models, the estimation model for this study was specified as follows:
(2.2)
The equation above implies that gross domestic product is a function of PEXP, GEXP, CAP, LAB, and FDI. In other words, GDP is the dependent variable, while are the independent variables. To represent all those factors that affect government expenditure, but which were not explicitly taken into account, the error term is introduced into the model. From equation (2.2), the model specification is given as:
( 2.3) In light of the model specified above, the variables used in this study are as follows: aggregate private consumption expenditure proxy for household consumption expenditure (PEXP), gross government expenditure proxy for total government expenditure (GEXP recurrent and capital), gross fixed capital formation proxy for physical capital stock (CAP), employment to population ratio proxy for level of employment (LAB), and net inflows of foreign direct investment proxy for technology transfer (FDI). To control for huge disparities among the series, all the variables were transformed into logarithms. Therefore, the model will be a log-linear model, and equation (2.3) is expressed as follows:
is the growth rate of the real GDP in time as a measure of economic growth, represents the aggregate private consumption expenditure at time t, is the gross government expenditure at time t, is the gross fixed capital formation at time t, is the employment-to-population ratio at time t, represents the net inflows of foreign direct investment at time t, and is the error term of the stochastic variable, which considers inexact relationships between economic variables.
are the unknown parameters to be estimated.
Data analysis
The empirical analysis carried out in this study employed quarterly time series data which covers the period 1970Q1 to 2016Q4, based on the availability of data. The data was sourced from the South African Reserve Bank database (2017). In addition, the method of extrapolation and interpolation was applied to generate the missing values in the series, since the data for net inflows of foreign direct investment (FDI) was only available from 1985 to 2016, whereas the study covered the period from 1970Q1 to 2016Q4.
3 Empirical analysis
Unit root test results
Applying empirical techniques to time-series data requires an analysis of the time series properties of the variables, in order to determine the order of integration for multivariate series. Table 1 below presents the unit root test results for the variables that were considered. The results revealed that the GDP, PEXP, GEXP, CAP and LAB are not stationary at level, but FDI is stationary at level in both ADF and PP unit root tests. This implies that there is the presence of random walk stochastic components in the non-stationary models, and an attempt to use them for estimation at level would lead to spurious regressions. Further unit root tests at first difference showed that the series are stationary, that is, integrated of order [1(1)] at first difference, with a 99 percent confidence level, which suggests the possible existence of a long-run equilibrium among the series used.
Cointegration test
Since the main objective of this study is to estimate the nature of the relationship between GEXP, PEXP, CAP, LAB AND FDI as well as how they impact the GDP. Applying the cointegration test can assist in detecting the type of relationship that exists among the variables. The empirical findings in Table 2 revealed that at least three cointegrating vectors of PEXP, GEXP, CAP, LAB and FDI show the presence of cointegration. The trace statistic and maximum Eigen statistic showed that seven out of the twelve equations are statistically significant from at least the 10 percent significance level. Therefore, the study does not accept the null hypothesis that there is no cointegration. This indicates that allowing for a linear trend, there is a long-run equilibrium relationship among these variables. The implication of the findings from the cointegration test is that the variables are closely related and have the ability to assert either negative or positive effects on each other in the long-run.
Long-run estimates
The long-run estimates was applied to detect the magnitude of the long-run equilibrium relationship among the variables. In terms of the real (GDP), the results show that all the variables, except PEXP and LAB have a positive impact on real GDP. The results also reveal that a 1% decrease in PEXP leads to a 0.241 percent decrease in real GDP. The findings from the coefficient of GEXP show that a 1% rise in GEXP leads to a 0.077 percent increase in real GDP, and that a one percent increase in CAP causes a 0.421 percent increase in real GDP. Moreover, a 1% decrease in LAB leads to 0.427 percent decrease in real GDP. On the other hand, a 1% rise in FDI causes a 0.204 % increase in real GDP. The negative relationship that existed in this study between PEXP, LAB and GDP does not conform to apriori expectations but portrayed the current situation of the South African economy. The individual significance test of the explanatory variables for the economic growth model revealed that all the other variables, except for FDI, are statistically significant in relation to real GDP at the 1% significance level, and that GEXP is statistically significant at the 5% significance level in relation to real GDP. However, FDI is not statistically significant at the 10% significance level in relation to real GDP. This implies that all the other variables assert pressure on GDP, while FDI does not. The coefficient of determination revealed that the explanatory variables caused 99.346 percent variations in real GDP, but the stochastic components caused 0.654 percent variations in real GDP. This represents a goodness of fit for the model. The results for GEXP revealed that GDP, PEXP, and LAB have a positive impact and statistical significance of at least 5% on GEXP, while CAP is negatively related and statistically significant at the 1% level, and FDI is negatively related and statistically insignificant to GEXP within the period under investigation. Meanwhile, a 1% increase in them causes a 0.293, 1.058 and 0.829 percent increase in GEXP respectively, but a 1% increase in CAP and FDI respectively leads to a 0.135 and 0.613 percent decrease in GEXP. The joint significance test of the explanatory variables revealed that they are all jointly and statistically significant at the 1% significance level to GEXP. The goodness of fit test of the model revealed that all the variables cause 99.932 percent variations in GEXP, but the error term causes 0.068 percent variations in GEXP.
VECM test
This test is used to evaluate the cointegration results and the speed adjustment of equilibrium. Thus, if the VECM is negative and significant, there is a long-run equilibrium and causality running from regressors to regressand. However, if the result is otherwise, there is no long-run equilibrium. The empirical results for real GDP showed that the VECM is negative and statistically significant at the 1% significance level. Therefore, there is a long-run equilibrium relationship and causality running from the regressors, namely PEXP, GEXP, CAP, LAB and FDI, to the regressand -GDP. The GEXP model estimations showed that the VECM is positive and statistically significant, hence there is no long-run causality running from real GDP, PEXP, CAP, LAB and FDI to GEXP. However, bivariate causality analysis suggested a strong influence of real GDP on GEXP.
Conclusion and policy recommendations
In this study, the externality effect of government expenditure on the different components of economic growth in South Africa was empirically established. To capture information from the apartheid era and post-apartheid regime, the data covered the period from 1970Q1 to 2016Q4, and variables were derived from the Solow neoclassical growth theory and the NGP framework, due to their applicability to the South African economy. The empirical results showed the level of disequilibrium existing before and after the policy change. This implies that although the economy has improved to some extent, it is not significant because the economy still demonstrates mixed performance marked by policy imbalances. The unit root tests revealed that all the series are stationary that is, integrated of order [1(1)] at first difference. The cointegration results indicate the existence of a long-run equilibrium relationship among the variables. The long-run estimates showed that although all the variables are statistically significant, PEXP and LAB are negatively related to economic growth. On the other hand, CAP is statistically significant, but negatively related to GEXP, and FDI is also statistically insignificant and negatively related to GEXP. The VECM empirical results for real GDP showed that there is a longrun equilibrium relationship and causality running from the regressors, namely PEXP, GEXP, CAP, LAB and FDI, to the regressand -GDP. While the results for GEXP revealed that there is no long-run causality running from real GDP, PEXP, CAP, LAB and FDI to GEXP, bivariate causality analysis suggested a strong influence of real GDP on GEXP.
Overall, the findings in this study revealed the following: firstly, due to the existence of a long-run equilibrium relationship among the variables, they have the ability to impact on each other negatively or positively in the long-run. As shown in the long-run results, PEXP and LAB have the ability to increase growth levels in South Africa, due to their significant level, but this is not the case, as a result of their negative impact on economic growth. Secondly, with regard to the negative relationship between FDI and GEXP, it shows that excessive government expenditure, if not balanced, has the potential to reduce the positive effects of FDI on economic performance. The implication of the above analysis is that government expenditure has not impacted much on the key policy variables examined in this study. However, this does not mean that the NGP (2010) and the Solow neoclassical growth model do not apply to the South African economy. This study therefore highlights the need for balanced expenditure, especially in terms of improving human capital development by creating an enabling environment for skills acquisitions in the form of education, as well as innovation through research and development, especially from the grassroots. There is also the need to retrain teachers trained according to the old Bantu form of education, in order to achieve effective learning and development. In addition, functionality and various individual contributions need to be encouraged more, by checking various forms of transferred payments in South Africa. Further studies can reduce the number of years covered, so as to avoid the problems associated with data generation and the possibility of shocks from previous regimes reflecting in recent findings.
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